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$SURGXFWWKDWLVVXVWDLQDEOHFDQEHFRQWLQXRXVO\UHQHZHGDQGGRHVQRWUHO\RQH[WUDFWLQJPDWHULDOIURPWKHHDUWK¶V
QDWXUDOUHVRXUFHV6XVWDLQDEOHXUEDQGHVLJQLVWKHSURFHVVWKDWLQYHVWLJDWHVDQGH[SHULPHQWVZD\VLQZKLFKZHFDQXVH
PRUHVXVWDLQDEOHSURGXFWV$VXVWDLQDEOHVLWHLQFRUSRUDWHVUHQHZDEOHORFDODQGORZHQHUJ\LQSXWODQGVFDSHPDWHULDOV
DQGDYRLGVPDWHULDOVSURGXFWVDQGSUDFWLFHVWKDWDUHKDUPIXOWRWKHHQYLURQPHQW

6WUDZEXUQLQJSUREOHP6WUDZEXUQLQJLVGRQHWRHOLPLQDWHVRXUFHVRILQVHFWSHVWVUDWLQIHVWDWLRQDQG
FRQWURORIULFHGLVHDVHV7KLVLVEHFDXVHWKHULFHLVFRQWLQXRXVO\ZRUNHGRQWKHIDUPZKLFKGRQRWHOLPLQDWH
WKHOLIHF\FOHRILQVHFWVDQGKHQFHWKHGLVHDVHV,QIDFWWKHEXUQLQJRIVWUDZDOVRIDFLOLWDWHVSORZLQJDQG
OHYHOLQJ WKHJURXQGZKLFKVDYHV WLPH IRU ODQGPDQDJHPHQW IRU WKHQH[WFURSVHDVRQ ,QHVVHQFH WKH
EXUQLQJ RI VWUDZ ZLOO FDXVH DLU SROOXWLRQ LQFOXGLQJ SURGXFLQJ  WRQV SHU KHFWDUH RI FDUERQ GLR[LGH
6XVSHQGHGSDUWLFOHVKDUPWKHOXQJVDQGWKHPDLQFDXVHRIUHVSLUDWRU\GLVHDVH,QDGGLWLRQLQFRPSOHWHDQG
LQHIILFLHQWFRPEXVWLRQZLOOSURGXFHFDUERQPRQR[LGHDQGFDUFLQRJHQLFK\GURFDUERQVWKDWFDQFDXVHFDQFHU
&RPEXVWLRQRIRQHWRQRIULFHVWUDZZLOOSURGXFHNJRISDUWLFXODWHPDWHULDONJRIFDUERQPRQR[LGH
NJRIFDUERQGLR[LGHNJRIGXVWDQGNJRIVXOIXUGLR[LGH7KHVHJDVHVSOD\DQLPSRUWDQWUROHWR
DIIHFWWKHDWPRVSKHUHDQGWKHHQYLURQPHQWDQGWKXVOHDGWRJOREDOFOLPDWHFKDQJH
5HVHDUFKDLPDQGREMHFWLYHV7KHUHVHDUFKVHHNVWRJHWULGRIVWUDZZDVWHLQDVXVWDLQDEOHZD\E\SUHVHQWLQJD
SURSRVDORIKRZWRFRQYHUWVWUDZZDVWHVLQWRDVXVWDLQDEOH0')WREHXVHGLQDUFKLWHFWXUHDQGXUEDQGHVLJQVXFKDV
IXUQLWXUHSHGHVWULDQVHDWVGHFNV«HWF
5HVHDUFK0HWKRGRORJ\
5HVHDUFKPHWKRGRORJ\LVEDVHGRQTXDOLWDWLYHVWXG\XSRQWKUHHDSSURDFKHVWKHRUHWLFDODQDO\WLFDODQGDSSOLHGVWXG\
7KHWKHRUHWLFDOVWXG\WHQGVWRLGHQWLI\WKHLPSDFWRIEXUQLQJULFHVWUDZRQXUEDQHQYLURQPHQWDQGKRZWRXVHULFH
VWUDZWRSURGXFHDQHQYLURQPHQWDOO\IULHQGO\SURGXFWDQGGLVFRYHUWKH(FRQRPLFDQG(QYLURQPHQWDODVSHFWVRIVWUDZ
0')PDQXIDFWXUH7KLVLVIROORZHGE\DQDQDO\WLFDOVWXG\RIVWUDZ0')IDFWRU\LQ(J\SWWRLGHQWLI\WKHKDUPIXOJOXH
PDWHULDOXUHDIRUPDOGHK\GHXVHGE\WKHIDFWRU\WRSURGXFH0')SDQHOV7KLVLVIROORZHGE\DQDSSOLHGVWXG\DERXW
KRZ WR XVH D VXVWDLQDEOH JOXHPDWHULDO 0', WR SURGXFH(&20')ERDUGV DQG WKHPHWKRGV XVHG LQ XUEDQ DQG
DUFKLWHFWXUHGHVLJQ

7KHLPSDFWRIEXUQLQJULFHVWUDZRQWKHEODFNFORXGLQ(J\SW
$IWHUWKHULFHKDUYHVWHDFKDXWXPQ(J\SWLDQVWDNHDGHHSEUHDWKDQGEUDFHIRUWKHEODFNFORXGDWKLFNOD\HURIVPRJ
IURPEXUQLQJULFHVWUDZWKDWVSUHDGVDFURVV&DLURDQGWKH1LOHYDOOH\IRUVHYHUDOZHHNV
(J\SWJHQHUDWHVPLOOLRQWRQVRIDJULFXOWXUDOZDVWHD\HDU
%XUQLQJULFHVWUDZHPLWVWRQQHVRIFDUERQGLR[LGH
5LFHVWUDZFRXOGIHWFKDVPXFKDVDWRQQH
3ODQVWRFRQYHUWULFHVWUDZLQWROXFUDWLYHPDWHULDOV
(QYLURQPHQWDOLVWVEODPHWKHEXUQLQJRIDJULFXOWXUDOZDVWHPRVWO\ULFHVWUDZIRUWKHSDOORIVPRNHWKDWWXUQVWKH
FDSLWDO
VDOUHDG\QR[LRXVDLULQWRDQHYHQPRUHWR[LFPL[
)DUPHUVSURGXFHDERXWPLOOLRQWRQVRIZKDWWKH\VHHDVZDVWHHDFK\HDU(J\SWLDQVFLHQWLVWVKDYHEHHQXVLQJULFH
VWUDZLQSLORWSURMHFWVWRSURGXFHDYDULHW\RIPDWHULDOVIURPSXOSIRUSDSHUSURGXFWLRQWRDFWLYHFDUERQIRUXVHLQ
ZDWHUILOWHUV7KH(QYLURQPHQW0LQLVWU\KDVWULHGWRFRQWDLQWKHSROOXWLRQEOLJKWRYHUWKHSDVWGHFDGHE\FROOHFWLQJ
ULFHVWUDZIURPVRPHIDUPVIRUDERXWSRXQGVDWRQHLWFRQWUDFWHGRQHVWDWHDQGWZRSULYDWHILUPVWRFROOHFWSUHVV
DQGEDOHWKHULFHVWUDZ
5-1-- Straw burning and global warming  
6WUDZEXUQLQJDOVRFRQWULEXWHVWRJOREDOZDUPLQJWKURXJKWKHHPLVVLRQRI&ðDQGRWKHUJUHHQKRXVHJDVVHVDQGHYHQ
LPSDFWVRQURDGVDIHW\DVWKHVPRNHFDXVH
VUHGXFWLRQVLQYLVLELOLW\&2VXUYLYHVLQWKHDWPRVSKHUHIRUDORQJWLPH
XSWRPDQ\FHQWXULHVVRLWVKHDWWUDSSLQJHIIHFWVDUHFRPSRXQGHGRYHUWLPH2IWKHPDQ\KHDWWUDSSLQJJDVHV&2
SXWVXVDWWKHJUHDWHVWULVNRILUUHYHUVLEOHFKDQJHVLILWFRQWLQXHVWRDFFXPXODWHXQDEDWHGLQWKHDWPRVSKHUHDVLWLV
OLNHO\WRGRLIWKHJOREDOHFRQRP\UHPDLQVGHSHQGHQWRQIRVVLOIXHOVIRULWVHQHUJ\QHHGV7RSXWWKLVLQSHUVSHFWLYH
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WKH FDUERQZHSXW LQ WKH DWPRVSKHUH WRGD\ZLOO OLWHUDOO\ GHWHUPLQHQRW RQO\ RXU FOLPDWH IXWXUHEXW WKDW RI IXWXUH
JHQHUDWLRQVDVZHOO
7RZDUGVD6XVWDLQDEOH8UEDQ(QYLURQPHQW
,QRUGHUWRGHYHORSDQGPDLQWDLQVXVWDLQDEOHXUEDQHQYLURQPHQWQHZPHWKRGVDQGWRROVDUHQHHGHGWRHYDOXDWHWKH
HQYLURQPHQWDOTXDOLW\RIWKHXUEDQIDEULF.

6-1-Goals and strategies  
0DQDJH UHVRXUFHV DQGPDWHULDOV HIILFLHQWO\ E\ UHGXFLQJPDWHULDO QHHGV UHXVLQJPDWHULDOV JHQHUDWHGRQVLWH DQG
UHF\FOLQJPDWHULDOVDVPXFKDVSRVVLEOH
.HHSDQGUHXVHODQGVFDSHE\SURGXFWV
6HOHFWDQGXVHUHQHZDEOHORFDORUORZHQHUJ\LQSXWPDWHULDOV
$YRLGPDWHULDOVSURGXFWVDQGSUDFWLFHVWKDWDUHKDUPIXOWRWKHHQYLURQPHQW
9DOXHWKHKXPDQFRPSRQHQWDQGVRFLDOEHQHILWVJDLQHGE\LQWHUDFWLRQZLWKJDUGHQVDQGQDWXUDOVSDFHV
&RQVLGHUKXPDQHQHUJ\DQGFUHDWLYLW\DVDUHQHZDEOHUHVRXUFHUHFRJQL]LQJWKHSRWHQWLDOIRUKHDOWK\HPSOR\PHQW
FRQGLWLRQV

6-2-Features of Sustainable Materials 
:HLGHQWLILHGWKUHHJURXSVRIFULWHULDEDVHGRQWKHPDWHULDOOLIHF\FOHWKDWFDQEHXVHGLQHYDOXDWLQJWKHHQYLURQPHQWDO
VXVWDLQDELOLW\ RI EXLOGLQJPDWHULDOV 7KH SUHVHQFH RI RQH RUPRUH RI WKHVH IHDWXUHV LQ EXLOGLQJPDWHULDOVPDNH LW
HQYLURQPHQWDOO\VXVWDLQDEOH
/RFDO PDWHULDOV DUH H[WUDFWHG SURFHVVHG DQG PDQXIDFWXUHG ORFDOO\ SURYLGLQJ VXSSRUW IRU ORFDO HFRQRPLHV DQG
UHGXFLQJHQHUJ\FRQVXPSWLRQDQGWUDQVSRUWDWLRQFRVWV
B,GHQWLI\PDWHULDOVDQGVXSSOLHUVWKDWRULJLQDWHORFDOO\DQGDUHKDUYHVWHGSURGXFHGLQDVXVWDLQDEOHPDQQHUHJSODQWV
JURZQLQORFDOQXUVHULHV
B&KRRVHPDWHULDOVZLWKUHJLRQDOFKDUDFWHUWRFXOWLYDWHDVHQVHRISODFH

&OHDUWKH)LHOGVE\XVLQJ$JULFXOWXUDO:DVWH)LEHU
6WUDZLVWKHVWHPRIDVPDOOJUDLQFHUHDOSODQWVXFKDVZKHDWRUULFHRUWKHVKDIWOHIWDIWHUWKHJURZLQJRIJUDVVIRU
JUDVVVHHG:KLOHVRPHVWUDZLVOHIWWRFRQGLWLRQWKHVRLOLQPDQ\SODFHVLWLVFOHDUHGIURPILHOGVDIWHUJUDLQKDUYHVW
E\EXUQLQJZKLFKKDVFDXVHGVHULRXVDLUSROOXWLRQSUREOHPV8VLQJVWUDZDVWKHILEHUIRU3%DQG0')SURYLGHVDQ
DOWHUQDWLYHWREXUQLQJVWUDZLQILHOGVRUGLVSRVLQJRIEDJDVVHE\EXUQLQJLWLQVWHDPERLOHUV$OWKRXJKSURFHVVLQJ
VWUDZLQWR3%DQG0')LVVLPLODUWRSURFHVVLQJZRRGUHVLGXHVEUHDNLQJVWUDZLQWRILEHUVUHTXLUHVOHVVSURFHVVLQJ
DQGOHVVGU\LQJWKHUHIRUHOHVVHQHUJ\XVH
,Q DGGLWLRQ WKH SURSHUWLHV RI 0') VWUDZERDUG VXFK DV LQWHUQDO ERQG VWUHQJWK UHVLVWDQFH WR UXSWXUH PRLVWXUH
UHVLVWDQFHDQGVFUHZKROGLQJVWUHQJWKDUHEHWWHUWKDQZRRGEDVHG3%DQG0')EHFDXVHIRUPDOGHK\GHEDVHGUHVLQV
DUHQRWXVHGZLWK0')ERDUGPDGHIURPVWUDZDQGEDJDVVH WKHUHVXOWLQJSURGXFWGRHVQRWFDUU\ WKHKHDOWKULVNV
DVVRFLDWHGZLWKIRUPDOGHK\GH

(FRQRPLFDODQG(QYLURQPHQWDODVSHFWVRIVWUDZ0')PDQXIDFWXUH
7KHVSHFLILFVHOHFWLRQRIVWUDZDQGDJULFXOWXUHZDVWHVDVDUDZPDWHULDOIRUUHILQHPHQWRIELRPDVVGHSHQGVRQDYDULHW\
RI IDFWRUV7KHPRVW IUHTXHQW IDFWRUVPHQWLRQHGIRUFRQYHUVLRQRIVWUDZWRELRHWKDQROELRHQHUJ\DQGFRPSRVLWH
ERDUGV DUH EDVHG RQ DYDLODELOLW\ TXDOLW\ TXDQWLW\ UHPRYDO WUDQVSRUWDWLRQ VWRUDJH DQG ODQGRZQHUSURGXFHUV
FRVWV7KHPDLQHQYLURQPHQWDOEHQHILWVDUHWKHUHGXFHGRSHQILHOGEXUQLQJRIDQDQQXDOSODQWDQGWRFDSWXUHFDUERQ
GLR[LGH&2WKHELRORJLFDOVLQNIRUH[WHQGHGWLPHLQWR0')SDQHOVLQVWHDGRIFRQYHUWLQJVWUDZGLUHFWO\LQWRELR
HQHUJ\RUDSSO\LQJVWUDZILEUHDIHZWLPHVDVUHF\FOHGSDSHU$GGLWLRQDOO\WKHVWUDZ0')SDQHOVFDQEHUHF\FOHGRU
FRQYHUWHGWRHQHUJ\DIWHUXWLOL]DWLRQ7KHUHDUHWZRW\SHVRIVWUDZILEUHUHVRXUFHVIRULQGXVWULDODSSOLFDWLRQVJURZQLQ
ODUJHDUHDVRIWKHZRUOGZKHDWDQGULFHVWUDZ
7KH0')SURFHVVKDVHVVHQWLDODGYDQWDJHVVLQFHLWFDQSURGXFHILEHUERDUGIURPUHDGLO\DYDLODEOHDQGUHQHZDEOHUDZ
PDWHULDOV0RVWRIWKHVWUDZSODQWFDQEHFRQYHUWHGWRILEHUERDUGSURGXFWVDQGWKHUHMHFWHGPDWHULDOVFDQEHLQWHJUDWHG
LQ WKHHQHUJ\V\VWHPRI WKH0')PLOO 7KH UHMHFW IURP WKHHQHUJ\JHQHUDWLQJV\VWHPRUDVK LVSRWHQWLDOO\D
VXEVWDQFH WKDW FDQ EH UHWXUQHG WR WKH IDUPHU DQG UHJDLQ HVVHQWLDO PLQHUDO FRPSRQHQWV WR WKH HFRV\VWHP ,Q WKH
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SURGXFWLRQRIELRHQHUJ\DQGDOVRWKHSURGXFWLRQRISDSHUSURGXFWVWKHKLJKVLOLFRQDQGDVKFRQWHQWRIULFHVWUDZLVD
SURIRXQGGLVDGYDQWDJH7KHVLOLFRQLQFRPELQDWLRQZLWKRWKHULQRUJDQLFFRPSRQHQWVZLOOEXLOGXSLQWKHFKHPLFDO
UHFRYHU\V\VWHPRIWKHSXOSLQJSURFHVVDQGUHTXLUHVSHFLDOFDUHDQGH[WUDFRVWV,QELRHQHUJ\DSSOLFDWLRQVWKHKLJK
DVKDQGVLOLFRQFRQWHQWRIULFHVWUDZFRPSOLFDWHWKHEXUQLQJWHFKQLTXHDQGKDQGOLQJRIODUJHDPRXQWVRIDVK:KHDW
VWUDZDQGULFHVWUDZDUHWKHUHIRUHSURPLVLQJFDQGLGDWHVIRUWKHPDQXIDFWXUHRI0')

6WUXFWXUHRIVWUDZ
$QQXDO SODQWV DV ZKHDW DQG ULFHVWUDZ DUH OHVV KRPRJHQRXV WKDQ WKH SHUHQQLDO VRIWZRRGV RU KDUGZRRGV LQ WKH
PRUSKRORJLFDOVWUXFWXUH7KHVWUDZLVWKHVWUXFWXUDOPDWHULDOWKDWPDNHVWKHSODQWWRVWDQGXSDQGLVFRPSRVHGRIWKH
VWHPDQGOHDYHVWKHVWHPLVGLYLGHGLQWRQRGHVDQGLQWHUQRGHVDQGWKHLQWHUQRGHVDUHVHSDUDWHGE\WKHQRGHVDWZKLFK
WKHOHDYHVDUHDWWDFKHGVHHDQDWRP\RIDVWUDZSODQWLQ)LJXUH

)LJXUH$QDWRP\RIWKHVWUDZSODQW
9-1--Straw-based dry forming MDF process 
7KHVWUDZ0')SURFHVVGLIIHUVSULQFLSDOO\DWWKHEHJLQQLQJRIWKH0')SURFHVVDVFRPSDUHGZLWKWKHZRRGEDVHG
0')7KHGLIIHUHQFHLVWKHGLPHQVLRQVRIWKHUDZPDWHULDOV7KHVWUDZOHQJWKDIWHUKDUYHVWLQJLVLQWKHUDQJHRI
PDQGWKHVWUDZGLDPHWHULVDSSUR[LPDWHO\PPGHSHQGLQJRQVSHFLHV7KHZRRGEDVHGUDZPDWHULDOVDUHDWOHDVW
WLPHVODUJHULQVL]H&RPPHUFLDOSURGXFWLRQRIVWUDZ0')LQIXOOVFDOHPLOOVGRHVQRWH[LVWWRGD\6HYHUDODWWHPSWV
KDYHEHHQSHUIRUPHGWRSURGXFHVWUDZSDQHOERDUGVDQGH[DPSOHVRISDUWLFOHERDUG3%H[LVWEXWQRWDVFRQYHQWLRQDO
0')ZKHUH ILEUHV DUHSURGXFHGE\SUHVVXUL]HGGHILEUDWLRQ2QHRI WKHPRUH IDPRXV H[DPSOHV LV WKH VWUDZERDUG
PDQXIDFWXUHDW,VRERDUG:KHDWVWUDZZDVWKHUDZPDWHULDODQG0',UHVLQZDVWKHDSSOLHGDGKHVLYH7KH,VRERDUG
VWUDZERDUGIDFLOLWLHVZDVDFTXLUHGE\'RZ%LR3URGXFWV/WGLQDQGILQDOO\VKXWGRZQLQWKH\HDURIGXHWR
ORZFDSDFLW\+RZHYHUVHYHUDOSLORWSODQWVIRUSURGXFWLRQRI ODERUDWRU\VWUDZ0')DUHDYDLODEOH%LR&RPSRVLWH
&HQWHU:DOHV:LOKHOP.ODXGLW],QVWLWXW:.,*HUPDQ\:DVKLQJWRQ6WDWH8QLYHUVLW\:6886$DQG$OEHUWD
5HVHDUFK &RXQFLO $5& &DQDGD DUH H[DPSOHV RI LQVWLWXWHVXQLYHUVLWLHV HTXLSSHG ZLWK QHFHVVDU\ PDFKLQHV IRU
SURGXFWLRQRI0')LQSLORWVFDOH

0')(&2ERDUG
(FRERDUG LV WKHQHZJHQHUDWLRQ0')ILEHUERDUG
VHQYLURQPHQWIULHQGO\(&2ERDUGVDUHQRWPDGHIURP
ZRRGEXWXVHVDJULFXOWXUDOILEHUVUHVLGXHRUDUHOHIWRYHUIURPKDUYHVWVDSURGXFWWKDWLVXVXDOO\EXUQHGDVDZDVWH
SUREOHP8VLQJWKHDGYDQFHGSURFHVVLQJWHFKQRORJ\WKHUHVXOWLVDERDUGWKDWLVIDUVXSHULRUWR0')RUSDUWLFOHERDUGV
RQ WKHPDUNHW WRGD\0DGH RI  KLJKTXDOLW\ QDWXUDO ULFH VWUDZ8VLQJ IRUPDOGHK\GHIUHH DGKHVLYH 30',
3URGXFHGLQFRQWLRQXVKRWSUHVVLQJSURFHVV7KHVWUDZVXVHGDVWKHSULQFLSDOUDZPDWHULDORI(&2ERDUGDUHGHSULYHG
RIVWURQJWRXJKQHVVILEHULQSODQWVWHPVDQGDUHERQGHGE\PRGLILHG0',ZKLFKLVVWUDZELQGLQJRULHQWHG$VDUHVXOW
,QWHUQRG
/HDI
1RG
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RXU(&2ERDUGKDVERWKWKHDGYDQWDJHVRIWKHZRRGSDUWLFOHERDUGDQGWKHPHGLXPGHQVLW\ILEHUERDUG0')PDNLQJ
LWWKHLGHDOXSJUDGHSURGXFWIRUWUDGLWLRQDOZRRGEDVHGSDQHO
%HVLGHV UHOHDVLQJQR IRUPDOGHK\GH(&2ERDUGDGRSWV VWUDZILEHU WR UHSODFH OLJQLILHG ILEHU FUHDWLYHO\ WRKDYHDQ
H[FHOOHQWSK\VLFDOSURSHUW\RXWVWULSSLQJRUGLQDU\DUWLILFLDOERDUG
x 5HVLVWDQFHWR'HIRUPDWLRQ
(FRIULHQGO\DGKHVLYH0',KDVVWURQJUHDFWLYLW\VRWKDWLWFDQUHDFWZLWKVWUDZFHOOXORVHPROHFXODUWRIRUPILUP
LUUHYHUVLEOHQHZFKHPLFDOERQGVZRUNLQJDVHIIHFWLYHERQGV LQVLGH WKHERDUG'XH WR WKHZD\WKDWSRO\PHUV
FRPELQHGWRJHWKHUILUPO\DQGVWHDGLO\
0RLVWXUH5HVLVWDQFH
/DUJHDPRXQWRIQDWXUDOZD[OD\HURQWKHVXUIDFHRIWKHVWUDZILEHUKDVDGDPSSURRIHIIHFWIRU(FRERDUGOLNH
WKHSDUDIILQDGGLWLYHLQGDPSSURRIVODE,QDGGLWLRQ0',LWVHOISOD\VDQLPSRUWDQWSDUWLQSURGXFLQJZDWHUSURRI
FRDWLQJDQGVHDODQW$IWHU0',UHDFWLQJZLWKVWUDZILEHUVWKHSRO\PHUFRPSRVLWHVWUXFWXUHIRUPHGLQWKHUHDFWLRQ
KDVSUHWW\JRRGK\GURSKRELFSURSHUW\&RQVHTXHQWO\(FRERDUGLVQRWHDV\WRDEVRUEPRLVWXUH)XUWKHUPRUHLWV
YROXPHH[SDQVLELOLW\DIWHUEHLQJDIIHFWHGZLWKGDPSLVVXSHULRUWRRUGLQDU\DUWLILFLDOERDUGV
x )LUH5HVLVWDQFH
6WUDZILEHUFRQWDLQVDORWRIVLOLFRQGLR[LGHZKLFKLVDQDWXUDOILUHSURRIPDWHULDO5HOHYDQWWHVWUHVXOWDOVRVKRZV
WKDWRXUSURGXFWHYHQLQFDVHVRIDGGLQJQRILUHUHWDUGDQWVLWFRXOGRQO\EHFRPHFDUERQL]HGUDWKHUWKDQVSUHDGLQJ
WRRWKHUREMHFWV
x 3URGXFWSURFHVVLQJSHUIRUPDQFH
:LWKDYHUVDWLOHPDFKLQLQJSURFHVVSHUIRUPDQFHVXLWDEOHRIIXUWKHUSURFHVVLQJVXFKDVSHUIRUDWLRQWHQRQLQJ
IRUPPLOOLQJ EHQGLQJ DQG FDUYLQJ HWF(FRERDUG KDV D KRPRJHQHRXV GHQVLW\ JORVV\ VXUIDFH QRREYLRXV
FKURPDWLFDEHUUDWLRQDQGFDQEHSURFHVVHGLQDVLPLODUZD\(FRERDUGFRXOGEHGHDOWZLWKVXUIDFHGHFRUDWLRQ
LQFOXGLQJPHODPLQHYHQHHULQJVLQJOHSODWHYHQHHULQJSRO\HVWHUSDSHUYHQHHULQJILUHSURRILQJERDUGYHQHHULQJ
39&SDLQWDQGRWKHUSODVWLFILOPFRDWLQJSURFHVV

10-1-Why is it a sustainable material according to LEED criteria 
,WLVPDGHIURPVWUDZDQGLVDJUHDWDOWHUQDWLYHWRRWKHUZRRGSURGXFWV(&2ERDUGVDUHWKHZDWHSURGXFWOHIWDIWHUWKH
XVDEOHSDUWVRIWKHSODQWXVHGDVIHHGDUHKDUYHVWHG7KHVHVWUDZVZRXOGQRUPDOO\EHWDNHQWRODQGILOORUEXUQHG
7KLV SURGXFWV
 D XQLTXHO\ HFRVHQVLWLYH EXLOGLQJ SURGXFW QRW RQO\ LV LW D UDSLGO\ UHQHZDEOH UHVRXUFH VLQFH LW LV
KDUYHVWHGRQDQDQQXDOEDVLVEXWWXUQLQJWKHGLVFDUGHGVWDONVLQWRDEXLOGLQJPDWHULDOPDNHVLWUHF\FOHGFRQWHQWDV
ZHOO
10-2-Why does straw boards have no formaldehyde release? 
(FRERDUGZKLFKSXWVDQHQGWRWKHKLVWRU\WKDWDOOZRRGEDVHGSDQHOVUHOHDVHIRUPDOGHK\GHLVDWUXO\IRUPDOGHK\GH
IUHHSURGXFW7KHVWUDZVXVHGDVWKHSULQFLSDOUDZPDWHULDORI(FRERDUGDUHGHSULYHGRIVWURQJWRXJKQHVVILEHULQ
SODQWVWHPVDQGDUHERQGHGE\PRGLILHG0',ZKLFKLVVWUDZELQGLQJRULHQWHG$VDUHVXOWRXU(FRERDUGKDVERWKWKH
DGYDQWDJHVRIWKHZRRGSDUWLFOHERDUGDQGWKHPHGLXPGHQVLW\ILEHUERDUG0')PDNLQJLWWKHLGHDOXSJUDGHSURGXFW
IRU WUDGLWLRQDOZRRGEDVHGSDQHO ,W LV WKHNH\GLIIHUHQFHEHWZHHQ(FRERDUGDQGRUGLQDU\DUWLILFLDOERDUGV WKDW WR
UHSODFHXUHDIRUPDOGHK\GHUHVLQZLWKPRGLILHG0',

10-3-Discovered Eco board  
7KH(FRERDUGKDVPHGLXPGHQVLW\KLJKVWUHQJWKLQVXODWLRQVRXQGDQGKHDWLQVXODWLRQ,WVVXUIDFHLVVPRRWKZKLFK
LVVXLWDEOHWRPDNHILWWLQJSDUWVRISDUWLWLRQZDOODQGFHLOLQJDFRXVWLFSDQHOVYHQHHUHGGHFRUDWLYHZDOOSODWHVFRQWDLQHU
KDQGOLQJFORVHWEDFNGURSWHOHYLVLRQHWF
.H\IHDWXUHV
6XSHULRUZRUNDELOLW\GRHVQRWEUHDNZKHQFXWHDV\WULPPLQJDQGH[FHSWLRQDOEHQGLQJSURSHUWLHV
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+HDOWK\]HURHPLVVLRQIRUPDOGHK\GHIUHHDGKHVLYHVDQGQRQR[LRXVVPHOOV
,WLVPRLVWXUHUHVLVWDQFHDQGKLJKGXUDELOLW\
%HWWHUZDWHUUHVLVWDQFHWKDQWUDGLWLRQDOZRRGEDVHGERDUGH[FHOOHQWQDLOKROGLQJFDSDFLW\RQDOOVLGHV
3HUIHFWDEUDVLYHUHVLVWDQFH
(DV\FOHDQLQJDQGPDLQWHQDQFH

7DEOH3URGXFWVSHFLILFDWLRQVDFFRUGLQJWR:DQKXD(&2BERDUGFR
7+,&.1(6600 :,'7+00 /(1*7+00 '(16,7<.*0ñ
   !
   !
   !
   !
   !
   !
   !
7DEOH3URGXFWIHDWXUHVDFFRUGLQJWR:DQKXD(&2BERDUGFR
4XDOLILFDWLRQLWHPV ,QGH[1DPH
3HUFHQWDJHRI0RLVWXUH a
6ZHOOLQJUDWHRIK 
,QWHUQDOERQGLQJVWUHQJWK03D 
6XUIDFHERQGLQJVWUHQJWK03D 
6WDWLFEHQGLQJVWUHQJWK03D 
(ODVWLF0RGXOXV03D 
1DLOKROGLQJSRZHURIWKH9HUWLFDO6XUIDFH1 
1DLOKROGLQJSRZHURIWKHSDUDOOHOLQJ6XUIDFH1 
'HYLDWLRQRIWKHDYHUDJHGHQVLW\ 
)RUPDOGHK\GH(PLVVLRQPJ/ 

$SURSRVDOWRFUHDWHDVPDOOHUZRRGSURGXFWLRQOLQHIRUWKHPDQXIDFWXUHRIFRPSUHVVHG(&2
0')ERDUGVE\UHF\FOLQJULFHVWUDZLQ0HQRXILD(J\SW
6LQFH(J\SWDOPRVWSURGXFHVDERXWILYHPLOOLRQWRQVRIULFHVWUDZDQQXDOO\GLVWULEXWHGWRWKHJRYHUQRUDWHVDFFRUGLQJ
WRWKHDVVKRZQLQWDEOHQRLQWKH'HOWDJRYHUQRUDWHVIRXUPLOOLRQWRQVSHU\HDUDQGLQ0HQRXILDDERXW
WRQVD\HDUZKHUHWKHUHDUHDFUHVSODQWHGZLWKULFHLQ0HQRXILDDQGWKHDFUHVRIULFHSURGXFHGWRQVRIULFH
VWUDZSHU\HDU
7KHSURSRVHGVHHNVWRLQFUHDVHWKHHQYLURQPHQWDODZDUHQHVVDQGWKHVWDWH
VDWWHQWLRQRIWKHSUREOHPDQGWDNHDTXLFNO\
VWHSVWRSXWDPHFKDQLVPWRGHDOZLWKWKHVHVROLGZDVWHLQ(J\SW
7DEOH/DQGDUHDSODQWHGZLWKULFHLQWKH*RYHUQRUDWHVLQ
/DQGDUHDSODQWHGZLWKULFHLQWKH*RYHUQRUDWHVLQ
/DQGDUHDSODQWHGDFUH*RYHUQRUDWH
6KDUTLD
'DNDKOLD
JKDUEHD
4DOXELD
.DIU(O6KHLNK
(O%HKHUD
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'DPLHWWD
)D\RXP
,VPDLOLD
3RUW6DLG
$OH[DQGULD
0HQRXILD
7RWDO
11-1- The current situation of MDF processing factories in Egypt and how to convert them to eco MDF boards free 
of urea formaldehyde 
,Q7DQWDWKHUHLVDIDFWRU\IRUWKHPDQXIDFWXUHRI0')ERDUGIURPULFHVWUDZLWXVHVXUHDIRUPDOGHK\GHDVDJOXH
PDWHULDO7KHXVHRIWKLVPDWHULDOLVFRPPRQLQ(J\SW7KHUHIRUHWKHSURSRVDOVHHNVWRSURYLGHDQHQYLURQPHQWDO
DOWHUQDWLYH WR WKH(&2 IULHQGO\ JOXHPDWHULDO GRHV QRW FDXVH DQ\KDUP7KLV SURSRVDO DOVR GRQRW JHQHUDWHG DQ\
LQGXVWULDOZDVWHDIIHFWLQJWKHHQYLURQPHQWWKDWZDVWHUHVXOWLQJIURPWKHFXWWLQJSURFHVVRIWKHZRRGSODQNVFDQEH
VKUHGGHGDQGPDQXIDFWXUHG7KLVLQGXVWU\GHSHQGVRQDQXPEHURIUDZPDWHULDOVDYDLODEOHLQWKHORFDOPDUNHWDQG
ORFDOO\SURGXFHGWKDWJLYLQJLWWKHIXOOGRPHVWLFLQGXVWU\ZKLFKGRHVQRWGHSHQGRQDQ\LPSRUWHGLWHP
11-2- A comparison between the current situation and the proposal submitted 
7DEOH&RPSDULVRQEHWZHHQWKHFXUUHQWVLWXDWLRQDQGWKHSURSRVDOVXEPLWWHG
FXUUHQWVLWXDWLRQ SURSRVDOVXEPLWWHG
0DGHRI5LFHVWUDZREWDLQHGIURPWKHULFHILHOGVWKHDGGLWLYH
PDWHULDOVNJXUHDIRUPDOGHK\GH±NJIORXU±NJ
ZDWHU
0DGHRIKLJKTXDOLW\QDWXUDOULFHVWUDZ
8VLQJIRUPDOGHK\GHIUHHDGKHVLYH30',
3URGXFHGLQFRQWLQXHVKRWSUHVVLQJSURFHVV
6SHFLILFDWLRQV &DXVLQJGDPDJHWRWKHHQYLURQPHQWGXH
WRWKHXVHRIXUHDIRUPDOGHK\GHDVDJOXH
$QHQYLURQPHQWDOO\IULHQGO\SURGXFW
(FRERDUGKDVERWKWKHDGYDQWDJHVRIWKHZRRG
SDUWLFOHERDUGDQGWKHPHGLXPGHQVLW\
ILEHUERDUG0')PDNLQJLWWKHLGHDOXSJUDGH
SURGXFWIRUWUDGLWLRQDOZRRGEDVHGSDQHO
*OXH XUHDIRUPDOGHK\GH 0',
7KLFNQHVV PP 7KLFNQHVVPP
:LGWK PP PP
/HQJWK PP PP
'HQVLW\  !

11-3- MDI a sustainable glue used in ECO-boards
0',SURYLGHVDYHU\VWURQJERQGZLWKWKHZRRGSDUWLFOHVDVLWUHDFWVZLWKWKHZRRGLWVHOIZKHQSXWXQGHULQWHQVHKHDW
FUHDWLQJ D FKHPLFDO ZHOG ,W LV D GLIIHUHQW DQG VXSHULRU W\SH RI ERQG FRPSDUHG WR WKH PHFKDQLFDO ZHOG WKDW
IRUPDOGHK\GHEDVHGSURGXFWVSURGXFH0',UHVLQVFRQWDLQQRDGGHGIRUPDOGHK\GH1$)DQGDUHFRQVLGHUHG
H[HPSWXQGHUUHTXLUHPHQWVRIWKH&DOLIRUQLD$LU5HVRXUFHV%RDUG&$5%VWDQGDUGV8VLQJ0',UHVLQV
FODVVLILHVSURGXFWVDVERWK&$5%,DQG&$5%,,FRPSOLDQW7KHUHVLQVDUHDOVRFRPSOLDQWWRWKH(XURSHDQ
(3)6VWDQGDUGDVZHOODVWKH-DSDQHVHIRUPDOGHK\GHHPLVVLRQVWDQGDUG

11-4- The Technical and Economic Elements of MDF boards 
11-4-1-Manufacturing stages  
$ 7KHFRPSLODWLRQRIULFHVWUDZ
,WLVVHDVRQDOVWDJHLVFDUULHGRXWGXULQJWKHKDUYHVWVHDVRQZKHUHULFHVWUDZDUHORDGHGE\UDPV
% 7KHVWRUDJHSKDVH
$WWKLVVWDJHVWUDZKDVEHLQJVWRUHGLQWKHVWRFNVZKHUHWKHUHLVWKHLQGXVWULDOVHFXULW\SUHFDXWLRQVWRIDFHWKHILUH
KD]DUG DQG VHOILJQLWLRQ ,WPXVW EH HPSKDVL]HG WKH SUHVHQFH RI ZDWHU VSULQNOHUV GLVWULEXWHG DURXQG WKH VWRUH WR
PRLVWXUL]HWKHVWRUHGPDWHULDO
& *ULQGLQJVWDJH
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7KHVWUDZEHLQJFKRSSLQJDWDJULQGLQJGHJUHHUHTXLUHGWKHILQDOSURGXFWTXDOLW\LQFUHDVHE\LQFUHDVLQJWKHGHJUHHRI
PLOOLQJSURFHVV
' SUHVVLQJVWDJH
3UHVVLQJSURFHVVLVFRQVLGHUHGWKHEDVLFSURFHVVIRUWKHSURGXFWLRQRIFRPSUHVVHGZRRGSDQHOVDQGWKHSURFHVVLVGRQH
WKURXJKDVHULHVRIVXFFHVVLYHVWHSVWKDWFDQEHVXPPDUL]HG
 3LVWRQRSHUDWLRQSURFHVVLQJLQRUGHUWRUXQWKHKHDWLQJFLUFXLWWRUDLVHWKHSLVWRQGLVFKHDWWR&ZKHUH
LWWDNHVWZRRUWKUHHKRXUVGHSHQGLQJRQWKHDPELHQWWHPSHUDWXUH
 7KHSURFHVVLQJRIJOXHHOHPHQWVE\PL[LQJWKHIROORZLQJWKUHHYHKLFOHVE\WKHZHLJKWUDWLRV
3DFNDJLQJ
3DQHOVDUHVWRUHGRQZRRGHQIODWEDVHZLWKGLPHQVLRQVîîPKRUL]RQWDOO\SODFHGLQDZHOO
YHQWLODWHGSODFH

4XDOLW\FRPSRQHQWV
)RUWKHKLJKTXDOLW\RIWKHSURGXFWLWKDVWREHDYDLODELOLW\RIK\JLHQHFRQGLWLRQVRIVWRUDJHVLWHVVRWKDWLQVHFWVRU
URGHQWVGRQRWH[LVWDVZHOODVWRSUHVHUYHWKHPRLVWXUHUDWLRVLQVLGHWKHVHSODFHVVRDVQRWWRGDPDJHWKHSURGXFW
$SSOLFDWLRQVRIXVLQJ(&20')ERDUGVLQDUFKLWHFWXUHDQGXUEDQGHVLJQ
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